Abstract: Several reactions of the a,b-unsaturated thioamide 8 with diazo compounds 1a-1d were investigated. The reactions with CH2N2 (1a), diazocyclohexane (1b), and phenyldiazomethane (1c) proceeded via a 1,3-dipolar cycloaddition of the diazo dipole at the C=C bond to give the corresponding 4,5-dihydro-1H-pyrazole-3-carbothioamides 12a-12c, i.e., the regioisomer which arose from the bond formation between the N-terminus of the diazo compound and the C(alpha)-atom of 8. In the reaction of 1a with 8, the initially formed cycloadduct, the 4,5-dihydro-3H-pyrazole-3-carbothioamide 11a, was obtained after a short reaction time. In the case of 1c, two tautomers 12c and 12c' were formed, which, by derivatization with 2-chlorobenzoyl chloride 14, led to the crystalline products 15 and 15'. Their structures were established by X-ray crystallography. From the reaction of 8 and ethyl diazoacetate (1d), the opposite regioisomer 13 was formed. The monosubstituted thioamide 16 reacted with 1a to give the unstable 4,5-dihydro-1H-pyrazole-3-carbothioamide 17.
Several reactions of the α,β-unsaturated thioamide 8 with diazo compounds 1a-1d
were investigated. The reactions with CH 2 N 2 (1a), diazocyclohexane (1b), and phenyldiazomethane (1c) proceeded via a 1,3-dipolar cycloaddition of the diazo dipole at the C,C-double bond to give the corresponding 4,5-dihydro-1H-pyrazole-3-thiocarboxamide 12a-12c, i.e., the regioisomer which arose from the bond formation of the N-terminus of the diazo compound with the α-C-atom of 8. In the reaction of 1a with 8, the initially formed cycloadduct, the 4,5-dihydro-3H-pyrazole 11a, was obtained after short reaction time. In the case of 1c two tautomers 12c and 12c' were formed, which, by derivatization with 2-chlorobenzoyl chloride 14, led to the crystalline products 15 and 15'. Their structures were established by X-ray crystallography. In the reaction of 8 and ethyl diazoacetate (1d), the opposite regioisomer 13 was formed. The monosubstituted thioamide 16 reacted with 1a to give the unstable 4,5-dihydro-1H-pyrazole-3-thiocarboxamide 17.
1.
Introduction. -In the last twenty years, reactions of thioketones with diazo compounds have been investigated extensively. It is generally accepted that the attack of the diazo compound 1 at the thioketone 2 leads to a 2,5-dihydro-1,3,4-thiadiazole 3, which, in general, at room temperature is not stable and undergoes a 1,3-dipolar cycloreversion by elimination of N 2 to give the intermediate thiocarbonyl ylide 4. This reactive intermediate can undergo different reactions to yield stable products (for reviews see [1] [2]). On the one hand, a 1,3-dipolar electrocyclization can take place to give the thiirane 5, or, by subsequent desulfurization, to yield the olefin 6. On the other hand, 4 can react with a dipolarophile in a 1,3-dipolar cycloaddition to give the corresponding heterocycles 7 (Scheme 1). Furthermore, stabilization of 4 via dimerization or [1, 4] H shift have also been reported.
Scheme 1
Investigations concerning 1,3-dipolar cycloadditions of diphenyldiazomethane (1, R 1 = R 2 = Ph) with different dipolarophiles by Huisgen and Langhals have shown that thiones 2, especially aromatic ones, react extremely fast with diazo compounds and, therefore, were denominated as "superdipolarophiles" [3] . Thioamides have not been included in these comparative studies, but amino substituents in 4-position of thiobenzophenone led to a decrease of the reaction rate. As diazo compounds are classified as relatively electron-rich dipoles [4] and, therefore, electron-poor dipolarophiles are suitable for an optimal HOMO-LUMO-interaction [5] , it is a moot point whether thioamides, as relatively electron-rich dipolarophiles undergo a [6] .
The aim of the present work was to clarify whether unsaturated thioamides like (E)-N,N-diethylbut-2-enethioamide (8) react with diazo compounds in the manner described above, or if the dipolarophilicity of the C,C-double bond exceeds that of the C=S group. If the cycloaddition at the C=S group would be preferred, a thiocarbonyl ylide of type 9 with an extended π-system (i.e. R 2 = MeCH=CH) could be formed (Scheme 2). The latter should be able to undergo a 1,5-dipolar electrocyclization to give 2,3-dihydrothiophene 10. Analogous 1,5-dipolar electrocyclizations of thiocarbonyl ylides bearing C=O [7] [8] [9] (and refs. cited therein), C=S [9] , and C=N groups [10] have been reported recently.
Scheme 2

2.
Results and Discussion. -Solutions of thioamide 8 [11] in CH 2 Cl 2 reacted with different diazo compounds at room temperature without any catalyst within a few hours or days to give the corresponding 1:1 adducts in good yields. According to the MS-and NMR-spectra, the resulting products have not been formed by an attack of the diazo compound at the thiocarbonyl group as it was observed in the cases of the reactions with thioketones [7] [8] [9] . In the 13 It is surprising that no further reaction of the rearranged product with the diazo component could be observed. In a control experiment, 1a was added to the pure product 12a, but even stirring of the mixture at room temperature for 2 d did not result in a new product.
Scheme 3
The Surprisingly, no addition onto the C=S group could be observed. The formed products are the corresponding dihydropyrazole thioamides 12a-12c and 13. In the cases of 12a-12c, the products were formed in a regioselective cycloaddition, in which the N-terminus of the diazo compound added to the α-C-atom of 8, followed 2. Starting Materials. The thioamides and diazo compounds were prepared following known protocols: diazomethane (1a) [13] , diazocyclohexane (1b) [14] , phenyldiazomethane (1c) [15] , (E)-N,N-diethylbut-2-enethioamide (8) [11] , Nmethylprop-2-enethioamide (16) [16] . All other reagents are commercially available. In an analogous experiment, to a soln. of 8 (1.3 mmol) in dry THF (10 ml) was added drop-wise a soln. of 1a (ca. 3 mmol) in THF (ca. 8 ml). Then, the mixture was stirred for 1 day at r.t. Purification of the crude product by CC (hexane/AcOEt 1:2) afforded 218 mg (84%) of (12a) as a single product. (4) Crystals suitable for the X-ray crystal-structure determination were grown from Crystals suitable for the X-ray crystal-structure determination were grown from CH 2 Cl 2 /hexane by slow evaporation of the solvent.
Reaction of (E)-N,N-
N,N-Diethyl
4-Ethyl (N,N-Diethylthiocarbamoyl)-4,5-dihydro-5-methyl-1H-pyrazole-3-
carboxylate (13 Figure. Data reduction was performed with HKL Denzo and Scalepack [18] . The intensities were corrected for Lorentz and polarization effects, and an absorption correction based on the multi-scan method [19] was applied. Equivalent reflections, other than
Friedel pairs (in 15'), were merged. The structures were solved by direct methods using SIR92 [20] , which revealed the positions of all non-H-atoms. In the case of 15, one of the Et groups of the Et 2 N group is disordered over two orientations. Two sets of positions were defined for the atoms of this Et group and the site occupation factors of the major conformation refined to a value close to 0.5, so the site occupation factors were fixed at 0.5 thereafter. Similarity restraints were applied to the chemically equivalent bond lengths and angles involving the ordered and disordered Et groups, while neighboring atoms within and between each conformation of the disordered Et group were restrained to have similar atomic displacement parameters. The non-H-atoms were refined anisotropically. All of the H-atoms were placed in geometrically calculated positions and refined by using a riding model where each H-atom was assigned a fixed isotropic displacement parameter with a value equal to 1.2U eq of its parent atom (1.5U eq for the Me groups 
